Objective: The goal of the study was to compare the accuracy and diagnostic power of a parent report measure and direct language assessment for early identification of children with language delay. Method: The parent language report and direct language measures were compared for 47 typically developing toddlers and 70 late-talking toddlers aged 24 to 26 months. One year later, language abilities of 102 of the 117 children were reassessed. Results: The concurrent validity of the parent report was high both for judging language skills and for identifying language delay. No evidence was found of differences in the rating accuracy of mothers with different educational levels. Language abilities 1 year later were predicted better with direct language measurement than with the parent report. However, there were no differences between the accuracy of the parent report and individual language assessment concerning the prediction of language delay at age 3.
5% to 10% of children (for a review, see Law et al 1 ). They are characterized by serious difficulties in language acquisition without an identifiable cause such as general mental retardation, physical disability, hearing impairment, or overall communicative disorder. Children with DLDs are assumed to be at high risk of later academic, behavioral, and social difficulties. [2] [3] [4] [5] [6] Early identification and early intervention may improve the outcome of affected children. [7] [8] [9] Language delay can usually be identified at the age of 24 months. 10 -12 Children with a productive vocabulary of fewer than 50 words or no multiple-word utterances at that age are referred to as late talkers (LTs). 13 Previous studies indicate that 10% to 20% of toddlers meet this criterion. 10, 12 Other criteria often used to define language delay are a productive vocabulary below the 5th or the 10th percentile. 7, 14, 15 Up to now, there have been no clinically relevant instruments for identifying language retardation earlier.
Those instruments used so far to try to identify language retardation during the preverbal or very early verbal period have a very poor predictive validity. 16 -18 During pediatric examinations, it is often difficult to judge language abilities via conversation in young children. In the unfamiliar clinical setting, toddlers tend to refuse contact or they produce too few utterances to obtain a large enough language sample. Therefore, other techniques for language assessment need to be employed. As an alternative to direct language tests, parent reports of language and communication skills are being used increasingly.
Direct language assessment has the advantage that observable behavior is evaluated. However, toddlers often show low compliance in situations decontextualized from the child's everyday communicative activities. A period of adaptation to the laboratory setting is necessary for the child to overcome refusal of compliance with the examiner's requests. Furthermore, the attention span of toddlers is short and therefore an assessment must also be short and cannot use a large number of language items. Hence, a clinical language assessment is time-consuming and expensive.
Parent reports are based on a representative sample of the child's utterances from a wide variety of naturalistic situations. They are quick, easy to use, and less costintensive than direct language assessments. Therefore, such language questionnaires are being used more and more frequently in clinical practice and research. Concerns have been raised, however, about the validity and reliability of parent questionnaires. 16, 19, 20 Parent reports reflect an adult's perception of the child's speech and are therefore considered to be not very objective. Furthermore, parents' interest in children's activities and parents' attention to the child's verbal productions differ, and there might be further distinctions related to a family's socioeconomic situation. Moreover, Pine et al 21 have reported differences between predominant word types in parent reports and spontaneous language samples.
The parent questionnaires most commonly used for language screening are the MacArthur Communicative Development Inventories (CDIs), 22 which enable the measurement of language skills in infants (8 -16 months) and toddlers (16 -30 months) . The Infant Form evaluates expressive and receptive language abilities and communication behavior, but cannot predict future language impairment 16, 17 (for the German adaptation, see Sachse et al 18 ). The Toddler Form assesses language production only. There is a strong correspondence between CDI, Toddler Form results and findings on other parent questionnaires, e.g., the Language Development Survey. 13, 23 The CDIs have been translated into about 40 languages. A German version of the Toddler Form is the ELFRA-2 (parent questionnaire for 2-year-old children: language and communication), 25 which was used in the present study. The concurrent validity of the CDI was evaluated by comparison with direct language assessment measures in typically developing toddlers and toddlers at risk of language disorders (for a review, see Heilmann et al 15 ) . A moderate to strong correlation between language test results and CDI parameters (productive vocabulary, three longest utterances, complexity) was found (correlations ranged from 0.60 to 0.80).
Slightly weaker associations, ranging from 0.40 to 0.70, have been reported between CDI scores and spontaneous language sample parameters. 15 No differences in the strength of the correlations have been found between children with and without developmental impairments. 24 The concurrent validity of the Language Development Survey is reported to be similar to that of the CDI. 10, 12 The correlative predictive validity of parent language reports has been evaluated for typically developing toddlers and LTs. Strong and significant correlations have been reported between the CDI vocabulary score at the age of 2 years (CDI, Toddler Form) and the productive (CDI-III: r Sp ϭ .58) 25 and receptive vocabulary (Peabody Picture Vocabulary Test: r Sp ϭ .50) at the age of 3 years. 19 In clinical practice, language judgment with parent reports is used predominantly for identifying children with language delay. However, few studies have dealt with the accuracy of classifying toddlers into typically developing and late-talking children. In a study of 30-month-old toddlers, Heilmann et al 15 calculated the likelihood ratio for CDI parameters to estimate the concurrent validity for sorting children into groups with and without language delay. With a cutoff at the 19th percentile, the specificity (0.81) and sensitivity (0.79) of the CDI vocabulary score were modest to good. Feldman et al 25 investigated the predictive validity for different cutoffs of productive vocabulary scores regarding the language status at age 3. They reported high specificity but only modest sensitivity.
The usefulness of the CDIs for identification of language delay in individual children has been questioned, 16 however, because of the high variability in language skills during the first 2 years, low association between the results of the Infant and Toddler Forms of the CDIs, and significant effects of sociodemographic background data.
Owing to the ongoing controversy about the measurement properties of parent language reports, the great clinical relevance of language disorders and the wide use of parent questionnaires for early identification of language delay, further studies of the accuracy of parent reports are necessary. The goal of the present study was to determine the diagnostic power of the parent report for early identification of language delay compared with that of a direct assessment of language abilities. So far the predictive validity of parent reports used to identify language delays in early childhood has not been directly compared with the predictive validity of a language test in the same sample of children. To this end, concurrent and predictive validity were estimated for concordance between language scores and for classification of toddlers into LTs and children with typical language development (TLDs). In addition, the relevance of the mother's educational level for the accuracy of parent rating was examined.
METHODS

Sample
The sample was recruited via birth announcements in a newspaper that reports the birth of a child unless the parents submit a formal objection. The German version of the MacArthur Communicative Development Inventories (CDIs), Toddler Form (ELFRA-2) 26 was sent to 1490 parents 1 or 2 weeks before the child's second birthday. The return rate was 71% (n ϭ 1056). Only children from a monolingual German-speaking home were included in the study (n ϭ 932).
The parents of all children who were classified as late talkers (LTs) based on the ELFRA-2 (n ϭ 154) were invited to have their child's language skills assessed with a standardized language test. Additionally, children with a vocabulary on the ELFRA-2 Ͼ50 words were selected randomly for language assessment, but with a preference given to boys (n ϭ 109). The reason for selecting more boys than girls was that there were more boys in the LT group. Similar gender ratios have been reported in other studies. 15, 27 Of the parents selected, 57% agreed to a detailed assessment of their child.
Children with poor vision (n ϭ 1), a hearing impairment (n ϭ 2), or an abnormal result on a hearing screening test (transient evoked otoacoustic emissions, for details, see Measures section) (n ϭ 8) as well as children with missing subtests due to only brief cooperation (LTs: n ϭ 11; children with typical language development [TLDs]: n ϭ 9) were excluded from the study. The final sample consisted of 117 children, 70 LTs and 47 TLDs. The children were 24, 25, or 26 months old (n ϭ 3, 95, and 19, respectively). A second assessment, involving 102 of the original 117 children was done 1 year later. Of the 70 LTs, 11 (16%) and of the 47 TLDs, four (9%) could not be re-examined. The difference in the dropout rate between LTs and TLDs was not significant ( 2 ϭ 1.306; p ϭ.253).
Information about developmental milestones, medical history (complications during pregnancy or birth, prematurity, chronic disorders, history of otitis media or other ear disorders), and socioeconomic characteristics was obtained by having the parents complete a questionnaire. Table 1 gives a summary of important characteristics of the sample. Except for the differences in language skills, there were no significant differences between the LT and TLD groups on any of the socioeconomic or developmental parameters (t-test or 2 test).
According to the parent report and the clinical and psychological examinations, there was no evidence of autism or any general medical disorders. As a measure of nonverbal cognitive abilities, two subtests of the Münchener Funktionelle Entwicklungsdiagnostik 28 were used. The mean developmental age of the LTs was about 1 month lower than that of the TLDs (perception: mean ϭ 25.0, SD ϭ 2.5 months vs mean ϭ 26.6, SD ϭ 2.0 months; motor skills of the hand: mean ϭ 25.4, SD ϭ 2.8 months vs mean ϭ 26.5, SD ϭ 2.6 months). One late-talking child had a subnormal score on the perception scale. All other children had scores in the normal range on both nonverbal subtests.
When the children were 3 years old, the parents were asked whether there had been any speech-language intervention for their child in the past year. Except for two mothers of LTs who participated in a parent-focused language intervention program to learn language-facilitating behavior, all parents reported that there had not been any special interventions. Because of this marginal rate of intervention, the development in the sample can be regarded as a spontaneous course of language development.
Each child was assigned an identification number and the parents were assured of the confidentiality of the results. All children's parents gave informed consent on both examination dates. All parents agreed at the first assessment to be contacted again when their child turned 3. The general design of the study was approved by the ethics commission of the medical faculty.
Measures
The parents rated the expressive language abilities of their child on the German version of the CDI, Toddler Form (ELFRA-2). The ELFRA-2 consists of three scales: Productive Vocabulary (260 items), Syntax (25 items), and Morphology (11 items). Productive vocabulary represents the total number of words that the parents indicated their child produces. Syntactic and morphologic abilities were scored by adding ratings from 0 to 2 for word combinations of differing complexity.
According to the test instructions, LTs are defined as children with a productive vocabulary Ͻ50 words or with a productive vocabulary of 50 to 80 words and grammatical scores below the cutoff points (syntax score Ͻ7 and morphology score Ͻ2). In the ELFRA-2 norming sample, 14% of the toddlers met one of these criteria. This is similar to the results of Horwitz et al 29 in a community sample where 13% of 18-to 23-month-old toddlers and 15% of those aged 24 to 29 months were found to have a language delay.
The children were tested in a quiet room in the outpatient department of our hospital during two 1-hour sessions. The sessions included a standardized language test (SETK-2, details later), nonverbal subtests of a developmental scale (Münchener Funktionelle Entwicklungsdiagnostik), and a hearing screening (measurement of transient evoked otoacoustic emissions [TEOAEs] by ECHO-SCREEN Plus-T, Mack Medizintechnik, Pfaffenhofen, Germany). The examiner was unaware of the children's language scores on the parent report. While the child was being evaluated, the mother sat in the same room and completed questionnaires.
The direct language assessment was performed with the SETK-2 (language test for 2-year-old children 30 ). This instrument consists of four subtests (Word Production, Sentence Production, Word Comprehension, Sentence Comprehension). The SETK-2 is standardized for two groups of children, aged 24 to 29 months and 30 to 36 months. The language assessment was audiotaped for later scoring. In accordance with the test instructions, a language delay was assumed if a child scored below normal on one of the four subtests. A comparison with the ELFRA-2 judgment was achieved by choosing a cutoff of 1 SD below the mean for classification of a child as having below-normal language skills.
One year later, the language skills of 102 of the 117 children were again assessed with a standardized language test (SETK-3/5) (mean age, 37.0 months; SD ϭ 0.7 months) in an identical setting. The SETK-3/5 (Language test for 3-to 5-year-old children) 30 consists of four subtests (Picture Description, Marking of Plurals, Sentence Comprehension, Repetition of Pseudo-Words). As a judgment of the responses on the subtest Repetition of Pseudo-Words was impossible for children with phonological impairments, and such impairments were common in the children classified earlier as LTs, this subtest was excluded from the analysis. If a child scored 1 SD below the mean in one of the three subtests included, a language delay was assumed.
RESULTS
Descriptive Statistics
Descriptive statistics for the language abilities of the two groups of children are summarized in Table 2 . There were highly significant differences between the two groups not only in the parent report but also in the direct language measures.
In contrast to the ELFRA-2, the SETK-2 judges not only productive but also receptive language skills. Of the 70 LTs, 47 met the criteria for a pure expressive language delay (SETK-2: T value Յ40 on one of the production subtests, T value Ͼ40 on the comprehension subtests) and 23 for a mixed receptive-expressive language delay (SETK-2: T value Յ40 on both one of the production subtests and one of the comprehension subtests). None of the children had a receptive language delay without an expressive delay.
Concurrent Validity
The correlation between the parent report and the direct language assessment was computed for each scale of the ELFRA-2 and the SETK-2 ( Table 3) . As the scales of the ELFRA-2 estimate several aspects of language production without considering comprehension skills, strong correlations with SETK-2 production scales and weaker correlations with SETK-2 comprehension scales were anticipated. As expected, the strongest correlation was found for the vocabulary scale of the parent report and the word production scale of the language test. The correlations for the grammar scales of the ELFRA-2 and the production scales of the SETK-2 were modest to high. Finally, the correlations for the ELFRA-2 scales and the comprehension subscales of the SETK-2, although only modest, were also significant.
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The question of whether the accuracy of the parent report depends on the mother's educational level was addressed by calculating the language measures separately for three educational levels. The scores on the Vocabulary subscale of the parent report and on the Word Production subscale of the language test tended to be lower in toddlers with less educated mothers, but the differences were not significant. The Spearman rank correlation coefficients for the two productive vocabulary scores were similar in all groups (mother's education 8 -9 years: r Sp ϭ .83; 10 years: r Sp ϭ .92; 13 years: r Sp ϭ .85). No marked association between educational level and accuracy of judgment was found.
In clinical practice, it is less important to determine the exact vocabulary of children than to judge whether a language delay exists. The classification of the toddlers as LTs and TLDs was the same for 106 (91%) of the 117 children and different for only 11 (9%). Five children were classified as LTs with the language test but not with the parent report and six with the parent report but not with the language test. With the language test results (SETK-2) serving as the gold standard, the ELFRA-2 measurement properties (sensitivity, specificity, positive predictive value, and negative predictive value) are excellent ( Table 4) .
Predictive Validity
Predictive validity is an especially important type of validity for an instrument used for early identification. A parent report can be recommended for clinical practice only if it predicts later language skills and enables early detection of language-impaired children that is comparable with detection by the direct measurement of language by a professional examiner. Predictive validity was evaluated by reassessing the language skills of 102 of the original 117 children when the children were 3 years old.
The correlations between language measures at ages 2 and 3 are modest, and somewhat weaker for parent report scores (r Sp from .34 to .52) than for direct language measures (r Sp from .47 to .62), but all correlations are highly significant.
At age 3 years, 67 of the 102 children had normal results and 35 scored 1 SD or more below the mean on at least one of the SETK-3/5 subtests. Except for two children, all children with below-normal language abilities at the age of 3 had been labeled as LTs on both the language test and the parent report 1 year earlier. However, not all toddlers who had been classified as LTs at age 2 showed a language delay 1 year later: 24 (42%) of the children classified as LTs on the SETK-2 and 26 (44%) classified as LTs on the ELFRA-2 had results on the language test at age 3 that were in the normal range (Table 5) . Therefore, the specificity and the positive predictive value were in a moderate range and were lower than the sensitivity and the negative predictive value. As Table 4 shows, the measurement properties for the direct language assessment with the SETK-2 and for the parent language report with the ELFRA-2 are very similar.
DISCUSSION
In pediatric outpatient departments, the possibilities for direct language assessment to enable early identification of language delay are limited. Language tests are time-consuming, and administering them requires specialized linguistic knowledge. Parent questionnaires appear to be a reasonable alternative. The use of such questionnaires is easy to implement, and the parent report appears to be an especially useful tool for language evaluation in young children. Parent reports are increasingly used in practice for identification of several types of developmental impairments.
However, the accuracy of parent language reports has been questioned. 16, 20 Nevertheless, across several studies, the correlation between parent report and language sample measures has been found to be moderate to strong. 15 However, correlation analysis does not provide insight into the test's ability to identify language delay in individual children. The most important measurement property in the clinical context, the accuracy of a judgment about language delay, has been evaluated only rarely. In particular, there is a lack of information about the diagnostic power of the parent language report in direct comparison with that of individual language assessment and also about the validity of language ratings by parents with different educational levels. The present study focuses on these issues.
Language delay can be identified at the age of 2 years. In younger children, the validity and reliability of language assessment are limited. In several studies, the low predictive validity of the Infant Form of the MacArthur Communicative Development Inventories (CDIs) has been established 16, 17 (for the German adaptation, see Sachse et al 18 ) . Therefore, at present, language screening for early identification of language impairment cannot be recommended for children younger than 18 months.
Our results provide evidence that the parent language report is an effective tool for assessment of language skills at the age of 24 months. Even though the basis of information about the child's language skills in a parent report is different from that in direct language assessment measures, the two approaches yield very similar results in toddlers. Our findings using standardized language tests as the gold standard are consistent with those of previous studies in typically developing children and children with Down syndrome that assessed the concurrent validity of the CDI by comparison with spontaneous language sample parameters and a language score calculated from language items of the Bayley Scales of Infant Development. 24, 31 The strongest correlation between parent report and direct language measures was found for language production scores, in particular productive vocabulary. In contrast, the correlation between parent report scores and the comprehensive scales of the language test was relatively weak. This may be the result of differences in the development of expressive and receptive language skills in individual children and the relatively poor reliability of language comprehension measures. 16, 32, 33 Heilmann et al 15 reported that the CDI was very accurate in classification of typically developing and late-talking toddlers into language ability groups at the age of 30 months. Our findings demonstrate that a parent report yields comparable results in children aged 24 months.
If parent questionnaires are to be used in pediatric practice, their applicability in families from different socioeconomic backgrounds and with different educational levels must be ensured. Pan et al 19 reported lower validity scores in their sample of low-income families than other authors found for middle-class monolingual families. This raises the question of whether the accuracy of the parent report depends on socioeconomic variables. Moreover, across several studies, significant correlations between vocabulary scores and socioeconomic status have been found. 34 -36 However, the correlations have generally been weak. For example, when Rescorla and Achenbach 11 collected normative data for the Language Development Survey in children with highly diverse socioeconomic status the correlation was Ϫ0.14. Furthermore, Feldman et al 25 reported a significant dependence of the CDI vocabulary score of 24-month-old toddlers on the mother's educational level. Because of a lack of studies about the reliability of parent reports by parents of different socioeconomic or educational levels, several authors have expressed concerns about the applicability of parent language reports in families with different backgrounds. 16, 20 In line with the cited studies, we found a tendency to a smaller productive vocabulary on the parent report for children whose mothers had less education. Additionally, we found similar differences on direct language measures. However, the correlations between parent report and language test scores, i.e., the concurrent validity, were similar in groups of children from different educational backgrounds. These findings provide evidence that the differences in the productive vocabulary of toddlers on parent reports from parents with different educational levels is not caused by differences in the mothers' language-rating ability but rather by differences in the children's language skills. Hence, there are no indications that the validity of the language report is poorer if the parents have less education.
In the present study, we looked at two types of predictive validity: prediction of language skills and prediction of language delay at age 3. The correspondence between the measures of age-appropriate language abilities at ages 2 and 3 was moderate overall. In previous studies, similar correlations have been reported regarding predictive properties of parent reports. 15, 25 Until now the predictive validity of the parent report has not been compared with the predictive diagnostic power of direct language measurement. Our results provide evidence that for prediction of language skills, the predictive validity of the language test is higher than that of the parent report. The correlations between the language test scores at ages 2 and 3 were somewhat higher than the correlations between parent report ratings at age 2 and language measures at age 3.
As the most important part of our assessment of predictive validity, we looked at prediction of language delay at age 3. The parent report had an excellent specificity (0.94) and negative predictive value (0.95), and a moderate sensitivity (0.61) and positive predictive value (0.56). In light of the numerous influences on child development during the 1-year interval from age 2 to age 3, the predictive power of 0.61 can be considered to be quite high. The findings are similar to those of Feldman et al 25 in a sample of children with persistent middle-ear effusion with a threshold of the 15th percentile on the vocabulary scale of the CDI at age 2 and 1 SD below the mean on the vocabulary scale of the CDI-III at age 3 as the gold standard (sensitivity: 0.57; positive predictive value: 0.57; specificity: 0.85; negative predictive value: 0.85).
In clinical practice, the instruments with the best diagnostic accuracy should be used. However, until now there has been a lack of information about the accuracy of parent report in comparison with direct language measures. In the present study, the prognostic validity of parent report and individual language measures was assessed in the same sample. Table 4 shows that there are no marked differences between the two instruments regarding the accuracy of prediction of language delay. Consequently, it appears that the diagnostic power of parent report is as high as that of language tests and the relatively low sensitivity is not an indication of inadequate parent reports, but rather an expression of low stability of language delay during the first few years of life. About 50% of children who were late talkers (LTs) at the age of 24 months have language abilities in the normal range 1 year later. [37] [38] [39] Such children are referred to as late bloomers. These results suggest that the accuracy of parent rating in toddlers is comparable with that of direct language assessment regarding identification of developmental language delay.
In summary, our findings show that parents are able to judge their toddler's expressive language development with reasonable accuracy and that the parent language report is a valid tool for assessing the productive language abilities of children at the age of 24 months. Parent report and direct language measures are highly correlated regarding both productive language abilities and identification of children with a language delay. In mothers who have had at least 8 years of schooling, the accuracy of the parent report seems to be independent of the mother's education.
The predictive validity of the parent report at age 2, as measured by rank correlation coefficients in relation to individual language measures 1 year later, is slightly lower than that of direct language assessment. However, the diagnostic power of the two assessment methods for prediction of a language delay at age 3 appears to be similar.
The present study extends previous findings by directly comparing the validity of parent report and individual language measures in the same children. Furthermore, in contrast to other studies, 19, 25 standardized language tests were used as the gold standard at both age 2 and age 3, and not only language production skills but also language comprehension skills were assessed. Moreover, our sample was selected from a general population, whereas in other studies that addressed a similar issue specific types of children were selected, such as children from low-income families, including bilingual children, 19 and those with persistent middle-ear effusion. 25 Finally, our findings demonstrate that the validity of parent report is comparable in mothers with different educational levels.
General use of the parent language report in health care centers could contribute to early identification of children at risk of developmental language disorders. Children with a language delay at age 3 can already be identified by parent report at age 2. In 2-year-old children with parent report values in the normal range, unremarkable language development at 1-year follow-up is very likely. However, a prediction about the language development of 2-year-old late-talking toddlers is uncertain regardless of the assessment method. About half of the LTs catch up with typically developing peers within 1 year.
